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Abstract of JP 2002118315 (A) 
PROBLEM TO BE SOLVED: To provide a modular, 
compact and widely -tunable laser system for 
efficiently generating a high peak ultrashort pulses. 
SOLUTION: System compactness is ensured by 
employing efficient fiber amplifiers, directly or 
indirectly pumped by diode lasers. Peak power 
handling capability of the fiber amplifiers is 
expanded by using optimizing pulse shapes as well 
as dispersively broadened pulses. Dispersive 
broadening is introduced by dispersive pulse 
stretching in the presence of self-phase modulation 
and gain, resulting in the formation of high -power 
parabolic pulses. After amplification, the dispersively 
stretched pulses can be recompressed to nearly 
band width limit by the implementation of another 
set of dispersive delay lines.; To ensure a wide 
tunability of the whole system , Raman-shifting of the 
compact sources of ultrashort pulses in conjunction 
with frequency -conversion in nonlinear optical 
crystals can be implemented. Further, a positively 
dispersing optical amplifier and a Raman amplifier 
fiber are utilized. 
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t.Lett.,'/ol.23,pp.615-61?(lS9a». CWt^- 

•C-® u~fj-c££ s n& tb^ftl m tc J: 0 USE $ 
O 9 £ l> — J: "J §A* > t* 7, % g&£ (, . c ir - 

Jl<2*I€: 6 feg*>0 . 2 5 n mV<b&. 

[0013] #m$&$X-V>®ffi!imki.imb X v 
•v>-l'? \^-,t(.^m.S^yr^>iU^im. 20 
ifi. giSS&gflfc. (H.E.Fenriann et a!.,U5 Patent 

(to. 5,830,87? and N.Nishizawa and T.Cc.to."Simu1tan 
ecus Generation of Wavelength Tunable Twa-Colored 

Femtosecond Soliton Pulses Usinq Optical Fibers," 
Photonics Teclw.iett.,vol ,ll,no.4,pp42l-*3£iS>. 

<om. m&mMWtez 00-4 0 0 n mtcsnssn 

4 (Nishizawa et al.^) „ ^vvi^h© 

K»«W.. *©J:^«c? 7 flat***- 
K*?t <*«S-»T;ia*3*lfc {M.E.Femann/Techn 
ique for mode-locking of multi-node fibers and the 
construction of compact hioh-power fiber laser pu 
Ise sources '.U.S.senal nuirfter 09/159,728), LiPb 

[0015] 
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[0016] H JS.'WXf- Kites. 2 ) K<g 

[0017] SAieKSfteftfcafeZK? i> *>. #■ 
*3 7-v/«eiBet>, fe^f&ci-c. 

'OH, Sf-iJK-3-^L^©^4fc, M<»$ 
77 ^^©ttlWllb»iK4&»ltcaff* 

i>mm^-i>?>^it^~ P7 7 -^<*fi«fcj%4 

[0018] SFB«R/<*xtt, lBtfetB5.-SSi&5^li 

sga^it7 7-f^efi^-<>©i^iJ-c. to 

[ 0 0 1 9 ] 5 6CC. 77-1 / <fH»(tnfex*^4 ! im 

•c. t ^<«isx***iiTtifcjsft ^ c t «: < m 
m. 

1 0 0 2 0 ] 5 7 4 .'(?»«Si/<A »#*SttB 
t -f /<.'U\> C tX. 4 ^© 1 CD=f-~ 
&X&&l,Ht. tm*+--f7v -{xWRM^t i, 

xmwtimtmiiT&fHa i*???- 

?, > rnatu? 7 ■{ ^*esw4 c ^-ewtfteftfen 

j?6ft*o fcxftfm, mm<»m- v 

7 7^«-C-©S5A j e-F©»ft#ttt(6S^&*'. ®ii 
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tzctv, mmnz. mgrimA-xsm. 7 T 
4*ii> ■» mm*, mmz? r ■< mm&v* + 

[ !> 2 1 ] ? 7j.'<mm±< m l< a»<*x? 

S. Y!>7T^it<Ii§©18t§\ 5"?>V7 h UftlHiS 

S'-K3fei<S£l/C. 1. 5«in*>*l. 0 

iJm-sOilim^jSW^^^g^f^fciftfc. Er 

tiihinZ. $>Zt,At, ^if2Il;£$mV70-feX<!W 

[0022]? "?> V7 h &B?ft«sis©7"p-fe aiass 
terse it>nJ6l"C*&, ■eer-ii. Er:»W<u- 
tfS. smccASAtilAStl, *©tt8 0QnmOlK«> 
mt, 1 (i mGififtftSUi©!'- K*H*-?< *fc» 
©A OSinfifti. k*N/c v M I- > -«ti*9lft«*A. 

[002317 DHHHWR^e-attv- K»©ftt> 
OibT, *- FP? >Yb7f^<u-w|g|8ft 
£. 7t^«u— S"tt, aK^t-THyfcXAXtff* 
iSteriTWi-'Stt, #J$£7.f a*j}i. y o tenuis! m 

[0024] felSffift'toaii, +##7 t -f^gtCfS 
i'X?AK:«>£fii3ft*. CWX^Afii. 5l-^-*OU 

fleMM^uxii. [EiyptJiT'fojasft 

I*. i-J-'fr < £ 4 1 0 k m®5S £ 1 0 d B/ k mWT© 
?Ji§£«>-7, 19<lSSfcD«>^JSi«. ^NSffJfi© 
Wt£fl39©g'J >ffc©fc»©s*to«l«:M A x©b£<3«& 

fefiflrfSfcaK, i o d B&mnz^isvbz, ess 

?-/>©* + -7l8«l*. 7t.M£®SSUC7S-vc££ 
mtZCiV. il&SEJSSftS, KB? fA£ 

{s&ucmax©^ m®mtcit>ic. se.tc 

[ 0 0 2 5 3 *7 T -f ."r?C!)5gMAX©5 7>i'7[- K 
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Affl©»»3*:> t -f ?>*«B««ffK5 

#> 7*.' J AX«. Bn£{feR68a©fe*fi: >SJf§&# 

#>7VtAa£WOr*KCV7 
^-rVfJfgX-;*' f- }\,mM\t> ?-rOV7 h t,fc#> 

[0026] 

io [au3nfcXMf0t©ff«H>is] «M«>--ttffcs*»fc5' 

Xt-AE]#, BlKSSft*. l—^- P» 1 (V 
-F*S*»-*; SM> ■«S£*#»fc«*xi*. MAX 

«M*ya-*a (PSM) tcfe^an. tc-c^Ax 

l>*-)l, AM 1 ) ©a#«- €CC/f 
jtxtt, io <§JjMS4ft*. sate. MAX 

ti:. MAXEffiS*J>a-A4 (PCM> KS^sn. 
•t-C WO KOE^fi < a fBSBWJCEJtS n&» 
20 [ 0 0 2 7 3 m 1 (CtS I'&gteflii. *y a - AS-C, 
i-JWywyA r SMI, PSM2, AMIS, 

PCM4, ifT-i'XT-Ai*. i8©*f6iaiKS 

[0028] WT, ISI&vSSM-PSM-AMl -PC 
Mf^f k A«WarS'*. SMI It. W*t/<tt?*AF 
»MAX*3ffl(V-fjag5) fcWf*, PS Mi*, *? 
S 0 < t*-*©7 t «6 S Mi P SMOflffl© 

30 «f S U < ItAM 1 *f a - A3 ©rtilWOY b ^IS7 © 

S. *SW*PSM2£7WAliiiili§7©[a©M.l>* 
^SftS'X^A, TlTfeh*. ^TO7T^."!ii, 

«?s < timisr#2!^i8ii?$n-&. pc m 4 ». «f a 

L» < «*.»J^Ifc«Jffifi T, -"3* Sl'&Z-P©.' <A irjfe^t 

I*. **©/<A ^7fe^7-L» XA^T-? 7 i^iri«+*sp 
CM4K«t>*i*. PCM4^©**tt. H1K*U> 
XB ■CfSSMva.* J: $ •"■'A >X'i.'X? 
40 A-Ct7fcfi£. 3r-YM7'7r ^ilSrtfrf-^tS'PCM 
©«&, 7 t ^'<f^ yf— A*iPCM^©i&aKfi&b 

[ 0 0 2 9 ] 7 * A h »U h" «©-|51] i l, 

r. 7^>i'7 hSimffi(gEr77-f.'<i--r*!, m 

2©SM1 U[*jKw;Sn'Ct<>So 7*Ah#U<— !C9 
ii. Sfil. 5 7um-C-2 00 f $Mjj-x. «9igl/H 
ffi5 0 H 2 -C 1 n J ©MAXX4 A*S^^4 HilS© 
jSx*A^y V h>J&jS (WW Airenca, Inc., Fsntol 
ire B-mVI)Vlh$>. 
w [0 030] 1. 5«m*62. 1 n o©tt«MUh>© 
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r -on ovmisfaizxrm if-'Vtoit) 
rc&sw^f*?n*. ^?mm>\%. i. 5*>*>s. 1 

« a S "Cfl^SSKgr? Jrc©2 iX£§**© 

ifi<*'CS-3fc«>(C(85£3fl£, 2«» 

©Srtffc&fcfcfc'S' { J.P.Gordon,"Theorv ouhe 5olit 
on Salf-frequency 3nft t "Q>t.Lett.,U,66?(1986)). 

O0f»mp«ycS(|(i$n. C©2- OOiiinit Hffeifc 
jlfSg-Cfc Yb v r 4 >49<Sma>m'<> NSt-SfcL 

[0031] c ®#8iicoiaj-cii t -c-n-e ti e « m i 4 <i 

>' 7 r A .'V ( 1 . 5 6 n mvm-*- K > 2 

flt?*6. 3«aco«f«t. I • 5 7 ft m*>& 2 . I 0 it 

Stifc-rSara*^. J: OWfcWr-f 

ft? 7 A > <*afir* C if. J: *> ^SdS^Wi 5 

ft*. 

[ 0 0 3 2 1 v ?>5^7 h Lfc;<rt.20E) 1 - 0 5 n rafl 

w^^mmmt, a«K»esnfc*- v > Hon 

S4o--tol«Wc*-^l-fcL i N0O3 (PPL 

?ftg!£&jg<M?S PPL N<OJ: ^tt^RTT 

9 . «fc©BlS8M(C#-* Lfc P P i) f f> A * > * U - 
K PP MgO; L iNUO, . PP KTP<Z>J:5 
raM£##WH*»«t<<*K T Pg«P5«5#©®«Jfc 

> PPLNS5H1 liO^^tt, H2<£U> 

xi ai5isnfcu>xf?;^i.«r^-,T?Tt>n* < , p 

P L NtfcB 1 1 cMBAtt. v >X l 2 -cfl«77 7^(1 
3 KtiftSfrS. 1 « m<omW®?4 0 p J tLfc©>< 

)\>z<oA'*>>bbmt> pplnmi \<o&2<m% 

itM&vmti&tiZ, tttkl& l3fiiin©£SfO!>PP 
LM&lii, S*j80 0 f %<o.><A>M%mmtz 1 . 0 
5 v mtsmw 2 n m^o Kti#£sJi#!>„ ££$4a 
fc-' ftfc J: *-PPL NWdftt (CttPW 

tfrfrfe. 40 0 f s©.'!iAilg4t-7lig»!iiii 
smyouxt*. £$6. 5mm©PPLN4!&!g4-r 

mo o f stcS'T4*x , ^W€)tt. i- 
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[003315 f>tc, mmmtitc^mm 
mmmsm, mmx-2 imi -$<») t-^z 

C-C. 2 6'tuiS:. ^VV^K^W^iPX^I-A. 
[0 03 4] 9-?>U7*. PPLNttffi>*e»&t> 

»^L«l», 7"?>V7 hOD$UPI¥>Jflti!fefl)©!g'J'&*, 

fe^f. 1. 5nim?©i9<aLfc.'OP^x4 

<!>J:0**«rtM!Mc»ft«>R:afife. c©s§to«. i,fc 

SSI**. 

[0 03 5] ^»aim^7P-fe?.o>x 

iHBS^«)PliSliW«>*^igai*. 7?>v 
7hbfc«*xo#iC*Rj:o)as Htx, i. &«m 

[0036] CW«HSR:S*n*>0. CCf. liiin 

f6www«wwftv7 h # i . 5 6 p mvmmwx- 

40 [0037] PSM2Ktt«,»<*?*©S4RT?SS^As* 
SlKSf PSMi(./C-*<t>77-C.'< 

-f>#PCM4 tc&JSSft*,, l,*>La*6, PCM4 

4 3X©tt; 13/21 1 n m©,%ftSWC«Ji 

3k<dh;i 3/2 1 xmvcit-<x, m&mfim 

50 &5-{>Xl-3a&*:(ti,>. S&te. Uim©g«:« 
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Tmnftim? ■< >r-©??*i4igkvc<&&o c©^ 

?,>r Af©3 SfcJ: t>m#!Jto«ft©©?li?t£K 
[0038] I OfSULtC^.'l'^tesB^T^ fciUKte, 

3 :x&£ v&xfmom w, p c m 4 waasi > t * 
achhc»k&«. eonwtmsr&feiwc. ps 
m 2 «*5R7 7 ^ js*. muz*?? mmmit io 

^7W<. ?ft*>6. • W-77^.'f (B.J.A1I1S 
lie et al> ab-St'i**- 'J V 7 {T.HUfcnros eta 
1.,'Holay Cptical Fibers 'An Efficient Modal HaJal, 
l.Licihiw.Techn. ,vo1.17,no.6,pp.l{)93-1102> i@*5ft 
*.6n&„ W- 3 t M 7 7 -/ ><©?!#«; 2 

KJ;t>, «B«9<i*-*- K7t ^COMtJ^rtSfc 
3a#»©ffi#rS&ft&. ^Sti, @ 1 kjS8*vci>* 

^©fifiHttt, P S M*s«l#KSjfi^-cefif , Pf & 

[00381 2*. 3 «. J: c>- 4 «^<9aBftnltt 
«S*-?8IOPSM235«B5Kw8ilXt'«. PSM2 

P. ftS^I*. Sl»ftl*«J3«»85t4ff*C4*!T* 

XftfMOffit. 7t^ <©$?7J©iSy<;*- F, *?r- 39 
:*7jS<©LPi ) *-r". «;fi£-5Ci-Cf?6n*. HI 
5'C. PSM2 0« ©4 Si 3^8543:, >W*j&R7 
t-Y^©3K[S1 5, 16. 1 T&gdCfC. 8fl£<* 
n*. SfcJ©j£sS7T^.'<151ifc. -b'n©3^iiS^* 
4S^tSl**>-3-*©77-f. , <x > S)-5, isawMMir 
^<15t*. 2 &@©^7W"1 Stefan, ± 
-7Jt**i|ll!'A?Attfc«4A* Bffitt?EEMr 
m>3*^*W***fciMc»fc3ft*. LP. , * 
- h-03*^<D|g<raeiWi»'«fc&K. ftftK&ft 
77-/«!58. 2©@©i£3!i7 7-f;<l 6 4E<->©7 « 

»57^«16'C©LPi . *-K<CSSM*B*ifc& 
2#§©i£5§7 7-^16 T©3 $0flfc®tf Ufc* 
fbT^fetfJlCi*. jSHQ&NAX). 2 (>.fc<>-77 t •/ 
/<#g* U». 3®g©&5S7 t^17 ©g**- H 
©$KLP, , *- K&gfflS1iSJi:«>cc, 2Sg©& 
«3 7 1 6 ©fiSSBT?. SI<H©i^8fS*H£fct»*. 
7 7^K©a«S!io;ffiStcA^T:, £»fflBS, EEiiagS©4 
a^towMMtsn*. 3 an©)!®? t^utk, 



18 

[00403 KSa»DftSftO'CLP 

tcJ:D. ^77 ^/«ttWBr ?-b>7'tf©eWlI*tt. 
*Ct<it2 5»T?**. 3«©H»7T-f<«>LP 
0 . *- P©M*©x*A-m H&Kw-r^^K, 1 
jR-C-*SgJHS!7 7 1 8Tg3t§ft*. 

J: 0 . FPBlSfflaFNttMK* 10-40 

nmCBaSffcL.. 1 C-4 0nai©IB©X-** 

«d«W&C 4. *«**'*. 

[ o o 4 1 ] 3 7 4 xwsmt » 3-y 

3@B©2&*|7W;-<1 7&Yb«fflSCFISBS 
•tt*C4f. 'l«S<Sn&. C©&S«*, StfT K&nS 

[0042] 4*£Si**7cs<&t»£$. aimmk-7 

7 1 5 MSflttlfcjWaS. 3*4 4>XftlX&&ti)t 2 

mviteh7 7 ■< ^©jiB-csft 0 s >x-rnii. 4 
b-vuvtn* 3 x%mt%,^Vw>8&c? t -f 
•?sc4-c. Wissns. 

[ 0 0 4 3 3 AM 1 3©|^B|i©Y b 85*97 7 -f Y 

fwww- ra^© y b ss»7 t 
«~ p? t -{jvommm*- p*wa« nt#. 7 T 

^/tOara«. 1-50 fiuHSE*6ft«. £«4 S 

n* WMM»K«sf or. m ^ss ©y b ftan? ? ^ 

Si**fc«>K:. SSlm©Yb7 T 'f/-'*mgSti*. 
[0 04 4] PCM4-ClTfon*. PC 

M4i*. as©^<^ j'je^fiRR {@4Kwr^*?@« 
m^fxv u ^A^-t©te©<rS!jSJs^ 

[0045] 7 7 •< «f>M* £ 77 ? ^Hiff 

bZWmmffi^&tm&bi&V-Oti (A.Calwnaskn 
s r ei al.,'Use chirped quasl-phase matched mater 
ia1s in chirped pulse atplificaxlon systeis'U.S.Ap 
plication t«>.w/82Z,967,€©f i 3StS:. CCK^^*^ 

[0046 3 4^(d^«lfa(E«dE««jEtt. ens 
•5). 

[ 0 0 4 7 ] SMI iS, 1.52- 
2 . 2 ii m©^> K*Sj£< <cffil6Snfc7 iih (A 

r©n!(lE«^t«ic attttflW 7 6 0 nm - i . mm 
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*6€fc-7flfe©&7 t 4 'tfcfc'} C 4*C3 ZiclttkZh 

BfSSSfiigK. 7 6 0 n m*65 0 0 0 n 
in. SrWiSSSigiSftSaMSjftS. 2nm$I>g©^X 
><9-l& Toi&*<,*l*H o-aa)B7 7 ^/v§ffi5 c i 
■C. S&Kfcfcfcn*, «©J: ^«>*«BT?. JO KB 

bw;s<©i o !i j sa^M***^*-*^?-? 

> - v y ^ >;<;t,Aai, 2 n mWVmffl&VM--*- f io 
7 7-f>«c*»ttl*. ES&ii&f*. ftnJO*** 
«^7*i hflvM-**!, £fslc^*B[&S©<fcJg 
&0r, 1 iHBSMSBrf#6tl£. *©<J:5fc>«*XW:, 
a a r KYb ifl«S©fc»«£iS x* A^v 
~t:j<>\,xtLXffil$t\. jK-PYbWMBe, * 

JjOS^V- hv<.i[,.*x**¥&0*&**. 
[0 04 8] f y*9^>-!<'7#S'0, Tuii357jfli*<B 
£2 Lfc<kO'^2<07?ffc>Va'^-^5c7>j.'?^2 

4fc(BWW«7 t ^ /^©-pUsWa 6 ©S M 1 c 

; 3ja!«*Sa©&»K. £r©7 t -f 
iSr<tttfttta£*n. E r 7 T 

Kftfoiwoioi or. e r**»*«>-?y.f *- k 
p-if.'f^xssroffl^jjiaettna ; entasis or 

[ o o 4 9 ] s wommb* t or . sm i am 7 

rao'CH^nwteisr^^-sfta!*- kd -,• >?e r** 30 

USEr/Th? T4.'i&®32 3ZWir&* CCr, 
! . 5 5// m©!K&*IWir-3r|rS'SfclRS 2 3 *> 6©> « 
MUbHM2ft£U>Xft&e*tt?'C3jt!g 

7 5 On fflKJb«ZHS«**«,»{^«f < 4t»8 1 0 naife'. 

mmuatbxv v ^ i»ie*s«*«A**- y? t 

l. 3, 1. 5. 2uvn&miX-=>-?l'l'7 tbtoW 
«*»fe**C £r, 8SW«#tt7 50n »4>65 0 40 

o*>is|7(CsR§n*cv$. 
C0050] saa? ^sB-seg^? «•©*#> 
tc. *-y 77 itfcft©isggt4 orgfiffes 

nawniia^ai'. *- y 7 t ^©s&frSWDiieft 
ma. t- y a© 3 *#M#&©^fi«T3fc, h^'\t 
^o<ft»nwasftu cntt, syc^ftKons^sir 
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[005 1] Y bUMmiS" F*««)8l«Wtttt4 O 

r . F - if t ^<r©K* v - >? *&£#j{£jg 

fefcK, ftSflW^SODv 7 5 > f 7 

i&iSttS,, @7K5S3ftr<,».5<>© 
KSJJR0ri»*. CCT-. HpHHM¥IB2 5«MNVS 
ft. 7^>^7 **$2 4«&* h - ?^ffi£^RiS 
Sfcjtfctt*. teiai*. 1. 5 5f«mr«Mpr*Er 

S-Cl . 0 5 nni!ea»®* i & i 6S*J:<3»5t , ?4&«>«c 
ti. <l'SV*ar&«Hi03*»ft*t-P*7T 

cEHbr^kit, ecri*. i. ssaksfimrioflWMr 
s^jift 7 7 ^/<©3iX»Sia>ii(ci;t^r/hS(,»3«» 

f»E>«4«K£>h«. K^h-i»^77^M© 

2 %m.<»&&. »rft«wf«; &a<,»Y b t§i^©ai( 

©KSV- KJEiSi Or. Stt*-Kn* ?Yb*St,4 

y i) y y h >^s* if*, fe»(c . ii 8 tc^-r J: 5 

K. 7-/^3 6 K&&$tlh?*- M'fe 

: ?-29CCj:^-c.t^jiS»gS3!»5iij^pS J( ci»A3ft.£. r 
ib-S^t*, *-y7r^/< <T,e.fcnroe.e'c al) €-^tt 

4, *©«t*«tW»*JlWW*SM«i. 1S18*<C1 e 

torssnr***. cctf. Yb^r-f <3o«, <g 
jft»»r, ^*^3 us»?7-f'< (isa#o>x32 , e 
3*a?nr^*> ©— ^©tttcfa^jsjRfts^&i&Kffi 
^Atisns. «*©&»«:, y b? 7-^^3 04*. la 

8iC^fJ:-5K. |8U*j»€.J»? 9 K^vrsn*. O* 

oa#&, ji*©*-^- h"7 t ^/<sffi»An4s«(( 
*ij(SH©fci&Kfes§n, sfc. rt«^ftH*5-4or 

ffiWSnib,, iJ<^7-^^t-l"3 3iS:. V|i3 4«ao 
[00523 *- y ^&48a\fiSiS?iJ«|M8 cc 

mUfc>>x?i4&i^i5jor-s>o. ccrffanw* 

7 7Y^*ffl«fAn**^. ? t mffls* 

te+iasss^s 9-r-is*)Si?L&n-s. 
[ o o 5 3 ] ^Mti,<ofc $ i>&mti i>©ii, o*o<c 

SS»tS:**lliWf &fcJ6K.g^»7 7^M7 9 „ 

fi**-&^tt. 5f— y 7 7 j t© j: s a<ffSU©«}gs» 

S*£>@Aoa<,» 0 ' Bfe^fSK- Yb*ffi& l&ZMt 
YbWS4 OS^ofCDA^ftYbMMftAQOlCni 
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ZtlXh *).CCV.mb< it, Y big<©S4 0 i*as 

*4 PJ OffXK (891 WM#ft#3 ft "C^ 6. 
10054] S 9©#©SM 1 f I*. ©8 KM bXSm 
SftfcJ: 9 (*WI>^Y bte<SS4 0ftW***«, fi!i 
W#>f> ^SBSIIfeSgSft'C^*. YI>7t -f;<4 4 

it. guMftstt-c, »e*3 i^-^«etttt«a 

*fc«rtC*3A3 ft*, v 7 ^ .^V v ? imtiitei- 3 7 
I*. Y t) ©fiflS/O F«KJt^*SaS»*M> Ni& *> 
fe. Y b©f<J|f FffifcJt^Stt/O K«*&"?;< 
^XCftffi&Sg^tCf ■«!>. 5*5 a mift&f-Z 7 * 
-^Sft-S*. *Sl,*t*? t-rtftSlK ^-^S 
trtH^K i«rte*©iS£, Y b SfiBfrCftfe? 

EK*t-^M, Ybg£Spj-C©.'< 
Jl'aSfe&S^ttgft*- KG - MMflSc<|Mi=2 
8 , C«!«>&ft*. *7T-/^3 9lt«t-, YbHitS 

§4 oec^oasftfc^w^o Na&s&Ksma-j' 

[0 05 5] SMI frt©Yl)«MSS40rt©iR*«gW 
/OU^<o®flSS^afttl,ft:JS)K, Aft'<*XgY b© 

S&Y l)JiliS40^(DA*-'Ot.Ate«, ft^Jl**! 

Ktt^a < awftaatai- o, y b«s4 o©w 

8 fc. YD 4MM 4 0 rt<MUf&J&ffilt'Jv3 < ft 
WftfiKf&frV, 

[ 0 0 5 6 ] WMMfflMS0-H& OT, m© 

0. 2-1 psCD.'fju^li3-8nm©^*hJl-n 
> Nlitfe-JS*- K36S*<6^f ir-iS^(C$ft 
£. fe^tt"*.*©8af*, YbWIB4 0^-CV— 
K*B(D/<> NB**?2 0-30 nm*"CJ£W*#. ffi 
^WXtt, ft2-3psKlSW&ft4. Sc&Hltt/tJt 

o o f s *-*-©M^^(g^fi6n4. 

s im<f>mx&<.me>t\rc) ±®U7zi*$t<um? 

<OX. MMM*^* A? 7 A JtHMHtt. 1 0 * p i fc 
J:tf <W«SLh©*S SO#SHBfl*Bl'9 1- tftfC 4* 

«B*«iaK»|«*f CfC. 1 nm**t«tt*ft«T 
flUctS. fc&fttt, $&naext»l-Ji'JOMI* 

/W*©$Br«:Jg< C <fcjab©*"«* K'U«©*S*t 

tiiSfflfS'Ci*'C*&©-e 1 ftfMttiMS©fcr<-j' 
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C ft»«© J: 5 KBffil! 3ft*. L<G£v t -C /<w> 
IBttBttmWf^flpdDlWrtn I (t) It 

♦.. <t) =tP ft) L. 

cct?. p u> it5fc/i*?;rtT:'©eiafe)?t-?.'?9 
■r&fofe. 5w = rL [9P (1 ) /9t ] o Mm® 

fWZ7B77-ibP i t ) ■ P. [ 1 - ( t/ 

t . > 4 ] , ccc, (- x .< i < t ,» ©«§i§-. ja« 

3»*#fl?-C&*> -t-ft-C. ^KM^yB7 7-CJl.*> 

& tr- ? > ? « - com. tz&Mt fji- x ? + - y©^£ i & 

[0058] Y b HHSS4 0 r-#fe^S ftfc * + - * 
H 4 K«* J: -5 «(B*f«KFSiflS««'>t:EWS 
ft*, fe&t^i*. **- S'LfeJMtWKCiH-JULfcl** 
42it^>X4 1*i, aSKSSftSA^C. ;<*AE 
JS©fc«>tCfll*?ft*. S|9K5srSMl f tRiiiL.-C, 
^5530nl!J©^y->^-^*^ <KfflttTT-©7 * A {■ $!> 
*»tta>^> h fti4*i!B?!)Sfi?>ft5>o 

[ 0 0 5 9 ] 13 9 KShriSESi: - Kp »>Yb? r-f.'f 
U-1T4 4«HaS3WC, Yb^SfCt'- rtMKKIi 
©ffiiS^ffitoft^,, CHbW>fmA. y-v>>>?iE 

m*^itH o 7 ? ^ ^U-ffcAO!. F 
f /«*«BKW**. C ft69l©Kim«I« KSS 
fta<,», 

[ 0 0 6 0 ] U 1 0 V7 7 •i'M^&*t>p.-A ( p D 
M> 4 5!»ig|l«:5«'S*i'A7 4 J»K:aA6ft*. C© 
«SPSM2B|Si*>ft&; i§<S*^=.- 
A©e- *«7-ft**»*fc»eP SM2 l*Wiat 
»**ft*. Bl 0«wt-Yb*e«B7l«»l»«9tt, 

a®m«©wi* , e«fp-c* 

[0 06 1] »mmM^X-\U F DM4 5AJ-*© 
7C^7-^<4S «S«S7r^.'t) sJcfe^jyg 
ffiS©^, y 6 lt/f*»*Rt? ©^.** 

fi<c^)^t<Yb^e^iS7(^:^i;#»3ft*„ ttbz, 

®<rj®avi>. pcm4-c©s mm*® 
ic?z.> wmc mmtmt *+- 7&mas ft*, 

P C M4 it, S4 lCin?>\ ?»fe^E*8S 1 
AZfe^Xtm-l-T ■i.^i.mF DM45(C«fli{tSft 
*, C©»g£. aKfra'J^-FU>X4«W*«ft 
77^<tt, B4(CSf\*4K*}ft^feft4. *©J: 

^#$te©88* ©lilies ftxm*. u*U/W^?>, p 

CM4©ffi@i*f!IM5-C. fci^tt. "TIHJfrto 
A*£'Xf-A*6S*Sft*ftffe. t*ft*„ PCM 4 
tftJC. BllOKSRSftfcVXf A«. «aE69St*t 

fsmoxm&iicfcwbtizisi. ^u^sit^>fe5^@a 
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<D$mzc<offlm&ft&TZo [0067] v bi8«s&»6©J8«s nfc'toax* a> 

10 06 2] r>{Jijm&!.'Z?m. ? + ~ «m J ©*-*ft>J:0f*fteU:*'Clftfe8lt*ft» 

?vw**strai':*?A4|?W3ft* {. d.j. tc. ;U.;M^g*i$&£&i§4ifg*i|l 4Kr*B?j: 

Jones eta1.,IEICETrans.El«Ctron . ,E81-C ( 180(1SS 'KCgSgSftS. C©Jg&. .'0l-X}?gS5 2&®tTJ© 

S)*IB> . «6*K, t»«frtA*«:j:*/<*:**e itdlSAM 1 3 a 4 2Sg©it<®gAM2 3 b©B8 

©WWW*, t. PSM2i*Sg©«WB*i^-*AMl 3a©H 
1 0 0 6 3 ] 5 0 f s J: 9S®WW*te&©*fc»K *> &{ef*Ai*ft&. ££©&<^<S2§£/<Jl'AiSlj§iSj!>5, 

It. FDM<y»-**«<,»tt*PSMft©8W4*J:Df a4>iSl^S&ttttlA^9-*»*ft;»«:«ton. CC 

it»«9ft«)MMAs«W«:a«. PSMWSWMS© f. gf&©tg«;8? * u< it , ?*-K7 

IBM*, 0 1 4 & (cH«l-ca<CMfe3ftfc : F DM® ft 4, QtraftMlftftif ftfeMC. FifNM©* 

iSa»tS:©WWe;, #SKWHl/C*l9. 11 1 J JOS? **- pJWSRWKJ&i&Sft, Jl < toZtiTdm (H.E. 

F DM4 5 a ©ffiflifta^faMT^Sft*. la 1 ICT Fennam et al . .United States Patent,tto.5 r 818,S30> 

tc. *3 ft 3 ££i*©W- "3 t ■{ >1#;<)I * *fe-,x*i -i K2Sft&. ;**;MS&S & 2 li. -fi&fttc 

PCM4©3»»»tl|ll|llT6fclNCfiasn*. BIS »S-***5»<,>ltgS\-*#SM©i: ^ft^ISS 

tCTf&rfS'J:$K, F DM©iS$CSSii«:#OT:Sft*ffi .'?.'l-XifgS5 2t*. SM 

^■777^1 5, 16. 1 7 ftg$C if. *€>Un:<*/^©ai9iH.,Bf!SS:^&n&fl8 <fc 
@ftfS^*W1"£PCM4££tf£l.'*^©iS##slt 20 4s.53 , > 5 0MH2*>6>5KH z-M ttWISTS-ff, 9 

#$18 $ n<b, ^ ? - tivj\3 1, i * * r#s? ccisi ^' j. * * *■©& 

mStlXHQ. **lfettPSMfc:iSWCA*"C«a«S U-ICfc, **?A©B9£l,HaieffS©tt«:Vfc* 

f «A9ft#aRn«!nuti€<»4>, pcm<>psm<,w Mv<>ix&m5 2t>wmv<»immnrcmm 

mm&i>PCM<Dtt*1M&*>t<ig>K.?SMK.lSl ^ftPSM^PCMi«St/-C*5*). CCVI*. ii'A 

■C-co«{-:'5ftffi5iJ(S^gn.,-c^§mrt,"l:^ < , rA©<J»#i'X-7 i A©aA3T:'S*>?a<,»BiSe^':;^« 
[0065] W-7T^/<©fi!S*a<r»ttPSM-C©L 30 «S*fc«>rciR'Hb3ft*. 

Pi i ^-FtiSW^cftK, m£K^J;$«tPS [006 8] WlB^ys-JUAM 1 3a(t. »H 

M©8'l©SiiS(i i i]*PSM2 btt/-CJSSmrt-"5, CC Frt'fc&^>Ol':a£&W*S6**#WIS© 

•C««?-t-7'75.;Jfai)fl!ff47*, l!©3« Jr^K^^^Sn-So BtSK, AMI 3«*4©ft 

-f.'>'4 84^-* * U- SiSitiWI^tt. ® l 4K45sS*l&A J >ft>W^fa^ 

fH&Tte?©^!*, PSM2 I) X-OOlb (3%/2iX) £ h^fcfc-^-WAtCjSftSti, CC'C% lafftJB&SS 

9«**fcStf. '<JU»Hfflft?ffiM#«0«ft«t WE^©lBEfWB#C©lH»fc«<lT*. CftlM 

a. PCM4?e3Xjmem<A9ttA*TOfi:? s?3ft*T-s>*$. aura*. SMfcStfKji,*:/*:? T 

4. PSM2M*. PSM©tHeS€:S&(C!iiafSfe ^Mt^t-^ttX*-*©? r^.'WW 

[0066] &z%ffi$mpsM<Dmm®tu frtj.wnzmmsm*&kitis. m*. psm 

■C. Hi 3tC83fiJ#PSM2c£l/C^S*VC*30, * 2iPCM4 , C ! £!^i^n-S9'tS:- , W?;«4Effi©fi 

£<omm? 7 ■< 9 imm+A &mwt?&, mmn^mmt. A*ft 

9. +»l/-5!50. teJlCMW^T^Kigi^ag /W^BBftbtC, PSM£T'©+#tta©@ef£t§!E 
WfS-T-5 14at*4. CC'C, PCM*V SSSi^F^rSCi^SB©*, 

f?te<f:l> - S^S«r®«'r'5?<:©tc. £©«?+-■/ [0 06 9] -fg.'JJL-^S^sn^i, iX©l9*|ST 

7 t -0<7? ■? ?®mtt4 9 1*, £C5>2*»8*:£ft ©g5&tffi£BQC5W*ft§5&"it, 

a. m>7r-<>mm®ftm-!3 1«> aa«M©i4 ^ctx»wtsn&. t6«t^axw*b, 

i0Wft2X 3X, 4«^S!«:fP*, — ->ftLbD? t 4 50 A^^? h^t^^Sfci&oc, @ l 4Kmfd: J 5ft 
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%m&7 < A5? 54€S»©*94g*y»-;m)|ff(Cjf 
AT*£4r-4fS§*i.&, ¥£if I- .'Hi. 

i£&6, H-a^A^tes©^*^* {•-'t-^wsiBs 

SP«MlJ»l 0*wiiail>A*S-C4>. 
[0070] Bl4K«tJ:^ft««7^jU#«>. ig<i 

©its. safittast'Siii. *fc«fl»«w«-c*«n* 

U.'"-tP,L„, (d"S <«.) /dw'J «... 

ecx\ P.ii-'fji.^©f-i'^7-r-ib0. s (<ii> 

imt&itZfttWl,?.*'*.!? !- jl,-c**. L.r. 
«gt\ L. rf . [exp ( Ef L > - l ] /u. C£ 

x** {,» feSJ ■» T, 014 ccs* <fc 5 v A * 

*c it*, es®e©^0l»A^+ -y/tA jiHMiS' 

•C-fti*, «3 1 ft sCCte?IUfc5 0 0 f ttiAXtCHUX 
■*mc™$ntc. ~ 1 0 w.<0G.m'3 Mi, ! 8 0 0* 

4 ic^f J; Oft > ©3 «#8*&!Bgt? * 

SA«*&liWf*©J:(,»ili«57 vA;*li, fciitli, 
7 W><jSMSSlHlr^f ffig©S«? *A* 

[0 07 1 ] ''<A*Sg8S^li4ifm^-A©IS 

S3tv&. ##KjSs^x;f,A^©..'<A3Ui, .t-ft6©i§ 
^fctotfcfcSttar©?*- K7y "^ffciESSifS 
©f. f> ?A - .• ^©(i*iSf#7 7 A > dMHB-cS* 

*- f*mm-«c ium-ras. £©«£*- FIs 

£*ft*ffc**^41ttiroffl;&fcr-A*»Sfc» 

«. m^^mmmam^y 7 ■< f^tmm^ 

£ i»« u », *-©£ 5 &Mm>6ft*lM«U|0K 

t -P<5 5jW8"IIS5 6©@frJ©M*©fgKlg[i*-- K 
v < A* 4 orisssn* ; £ CKISOWfc 

S3 ft*, SH*- F7 < A* 5 5(*. |s*- KJ8<i!S 

5 6©glJ3©/^©ffi©*- F<HSPH£U, K*t 

*i?f jcaiffil*- K7 ^ A*5 5 , *5£t>';fA*$®iS 
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5 2a. 5 2b*SS^fS&»KffiS3n*. 7y?f 
^K«fc*ft4Ci*WUKl/. |»n(, 

fcH&t'-Ax^y s 8-ci^?-A©?i-(c[ti§n 

S'X^AcS&^&Siiftr&fcfcR:, s/x?-A©A 
ASli'CSJ*- K ? t ^5 &©£**- KKHifflS^M 
UiB«*s$|£Sft, cc-c. fOff^-f F*^-F7t 

?cl^iJcffl&HHAifcJ6tc. » l £*M5 2 a «t»« 
- h"»fl«S©ft)B©^W©aKfeASft* 0 KBMtt* 

tyc. eo-7 Od b©5"c# sovt-a— xxaifiawf 

©<*: d&#fiS'C'ffi&n, p J x*A* , *feos/- FMA 

sJSiHK©&£ft*ffc*&. £©fi©)g<ssit. fcms 

ai/fc«t^&SM» , PSMj fe^I^PCMs 43£^tc 
^■ai/, m J©x^A¥?:fc-77 3;i. h#^<A^©a£ 
fcHIftKr 6. SffJ{i^i)|§|* a - AHMM>Sf Of Ctf 
S>i Ur. SM-C«H6Sft*;5A^5||©«IO iSL-SSB* 
(5T3-ii-5£i^, EHBte^r^^aigSS*^- 
AKjSArSWK. Njim«t»23tS«S5 2 b-CHfon 

sn"Cl'*l*. Visit. CCcqMAKiU-CMIftS 
ftfc*HBHW&, 4 0 0. 350©iS5i(,i<o*i©^ 

[00721 *atB©8«©S»6«i U-C, St^ffi@i/f 

6 3*. 7T^^SfcJ9ttg©BBK^Sn&, 

Ai?e2As$giii§fc-©- > 'fAxw7"D-feA&gaft^4 
ja^? t A*M4*fe«?j:5(c, PKesnfegi^? 

W0B*S ft* * 0 fe^SS? ir > * AOia|l«flji« 

[0 07 3] *-4*«W*d»C4*. 7T-f^ifflBV 

f Sfc»K, g(,»jE»SJ7 7^A'©A*fefJP«©-&ii 
acit?<feS, Ofc*-3'C. -MMC. «jiffi^^A© 
Mi&IS&J*. E»hH (#v >» h >3d») ii<iSS1^s-r 

4CiT?, &g<sft&. %<D&>>mm\t, 

6 1 0Kia©SSftt»fe. 1 0 d B/Kin{-y.T©*'Jff& 
to. jfe|t^m«>W*a«&S'Mfcr*ft:»©«E 
ftStt/iA^®tj(©«rSt)4f9Qf4&i&tc, IfilS^ 
A: 0 ©*5i§iW?« 1 0 d B ^Si&C i^fg S. S S> 
<r«»ffl*. 3dB/Ktt!OT©»^fcfe, ^SfHi 
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*C 4T*ll8ftft. 7 7 -C >©jgi§#f£© 

tlx. mmxmm.tijv\>z&&%.$-e?>c£, * 

*- 'J7t -i^x^cstitci&m^m 
mm&x&z, 7 T ^'<H7^ ^Kfa^-c 47 t 
■ixirn? -i ^m&Qvm&M+mmte. *-© 
juttfA'TAcogmt. mi 6ic*tt>Mz®m<x 

■i >i<:?S-5 rr-tf-V > Ztitdcmmi'Zr Mt. CCtc 
#£:*$!4 o. 0 0 0 0 0 (C 

[0 07 5] «^4nirefctt^^<P9l®*dftM 

#01 7(CSS*ra-"2>. CCT, «K,>3fe/<AX«V- 

-?>V7 I- 5t W m 7K&A.Sft* 0 
V ? -J 1'7 K ? T -f i <!*-:£©* - 3 t .> <* « I » It 

xis©B#BiMg«:, ei 1 7 ie^-r J: ^ «; ? ji, z&f&m 
WyvtislXfimE) e8*ffi^-cts^sns. C© 

M**3**«tt, fc4Sl«. Wj7,;wj s > 
0t?BW¥l/. fi^ffiTj? I *ff*fciWC, Ell 7K7it-r 

j: 5 a, ?^m&vi^m<>>mm%m?z„ 

[0 07 7] WxfitJ, flWBiCC© 

»8<lgg§K££\3;h., «e£ 4 

g^-Si; 5 K"? S. &4 &\Z. SS 1 4 7 0 n m 
©* > 7".' < A x «, yiJ*7 T -f <tfC 1 5 8 0 » in© 

staipsisa-c©? v ^fms&fesr*. ^■7>is<as 

<DfW*«afMN&fcawe. *-V5'r-f>«b«<r»te|f 50 
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[ 0 0 7 8 ] 5 v>^Jfi*i{i6n«.g^©*^Sfil*, 
*>^WAOW«>r «C 4-CfWSft*. #> 
7V«*X©ftfijgSBt*, 9 * 7 t <f >*6 7 

4"<?Si8Stt*. 
[0079] 3 6K, 

#>3r-«oux©Sft*Si^Krais^ sc 4-csa^sn, 
k Afcsn*, 9-?>fMMi»BiKttff tat' c 

4*K*»4fc»K, #>^t*xt:WW &^tr- 

m zctvhz. nm. *>?wmi>mxt£ 
it. mmimf 0 7 T ^ Jt-ftsasr* c t *m»K 

[ 0 0 8 1 3 J: OHf^KS^ 4,01 KSSWc? * 

cn^^tAXtt, 7*Ah#^.'U^ieiH© 
ft|t4iJ:»3S<,>SS-C«»SS»3&<>^?T-//^. 14 
0 0 - 1 5 0 0 n rnKWE *■» > g EStSfef 3 h §n 
C©7T-/-'<tt*-"J7T^/<'CfeJ:^. 1400 
-1 50 0nni«WfiK5v>@BJaSSSV7 l-=£fe-?'? 

4. wffx^^hAte^4ifiif«jfi»tt, Haas® 
?t>s/7 ttfMfciM:. ^jffcaw^yftatttiB 

^5»C4r', *>7fiS^»t-l>C4r-, 

/ t;l-x?<|©©* ©/^^©/■!Jl.xS«54iaa8f * C 4 

[HI] *»B«wr as® 

M) M-tiSWttJ. 
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[03 ] -^m<om- , mnicm-?^^.BiitcK)j.'< 

[04 3 -^SJ-Cffi^^fc*©-' W^ffiJiS*^*- 

[0? 3 *Mlxm? a *«>cr>f- F*S*»-* < S l 
[08 3 ^^^J^fc*©^- (S 

[010] 77^.'(SE^; a -jKFDM} 131 

[0il 
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[0113 ^sp-c^-rsfc*©? y -p^ig*^ 
-JKFDM) ©-^M®iar*a, 
[0123 ^p-cc^-rafcifc^^uxtt^^s^ 

~&> <psm) vwf-mmmvih a, 

[0133 *%wvmrztcit><»;v\-?.i&m<DmE. 

[0143 • > OU^^^irt-W^itlgjOH4!fB5n7c 
*apiO-^6Sf?ltolgl X$> Zo 

[0163 *iiS©Btc4<5t^*#feBj©Hi©Si81?ll©ii 
•0*4. 

[0 1 7 ] «Kftaajmwnt?-7>iHfe9B(e«»w 



E5 



51. 



a 18 ism: 
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